Transient carbon monoxide inhibits the ventilatory responses to hypoxia through peripheral mechanisms in the rat.
Hypoxia inhibits K+ channels of chemoreceptors of the carotid body (CB), which is reversed by transient carbon monoxide (CO), suggesting an inhibitory effect of CO on hypoxic stimulation of carotid chemoreceptors. Therefore, we hypothesized that the ventilatory responses to hypoxic stimulation of the CB might be depressed in intact rats by transient inhalation of CO. Anesthetized, spontaneously breathing rats were exposed to room air, and 1 min of 11% O2 (HYP) and CO (0.25-2%) alone and in combination (HYP+CO). We found that transient CO did not affect baseline cardiorespiratory variables, but significantly attenuated hypoxic ventilatory augmentation, predominantly via reduction of tidal volume. To distinguish whether this CO modulation occurs at the CB or within the central nervous system, the cardiorespiratory responses to electrical stimulation of the fastigial nucleus (FN), a cerebellar nucleus known excitatory to respiration, were compared before and during transient CO. Our results showed that the FN-mediated cardiorespiratory responses were not significantly changed by transient CO exposure. To evaluate the effect of CO accumulation, we also compared baseline cardiorespiratory responses to 5 min of 1% and 2% CO, respectively. Interestingly, only the latter produced a biphasic ventilatory response (initial increase followed by decrease) associated with hypotension. We conclude that eupneic breathing in anesthetized rat was not affected by transient CO, but was altered by prolonged exposure to higher levels of CO. Moreover, transient CO depresses hypoxic ventilatory responses mainly through peripherally inhibiting hypoxic stimulation of carotid chemoreceptors.